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(57) Abstract: A silicon resin comprising at least 
phenylheptamethylcyclotetrasiloxane and/or 2,6-cis-diphenyl- 
hexamethylcyclotetrasiloxane is provided as a hydrogen 
permeation membrane capable of selective hydrogen permeation 
and capable of molding to arbitrary shape and is subjected to a 
firing step conducted at a thermal treatment temperature of 200 
to 500°C, thereby obtaining a coating resisting 300°C or higher 
heat and further obtaining a hydrogen or helium permeation 
membrane excelling in water resistance. Similarly, a silicon 
resin comprising at least phenylheptamethylcyclotetrasiloxane 
and/or 2,6-cis-diphenylhexamethylcyclotetrasiloxane is 
provided as a hydrogen or helium storage membrane capable of selective hydrogen storage and capable of molding to arbitrary 
shape and is subjected to a firing step conducted at a thermal treatment temperature of 200 to 500°C, thereby obtaining a coating 
resisting 300°C or higher heat and further obtaining a hydrogen or helium storage membrane excelling in water resistance. 

/«c**7 




wo 2005/068058 Al I lllll 111 II ill fill III 11 II I II III lli 



(57) mm-. 

mSill^<b i.X cP-fj: < t Z7 :^ /V ;^ ^ ;v h^v-a^p 

1^^^t//*?t{i2, 6 - :^ - iy -:7 - JV ^ ^ ;^ =f- ^ h 

^ 2 0 0 °C~5 0 Ot:(7)ft;E^Xm-e3 0 0°Cl^A_h(D[fD=fSt*^^^M#b 

V^-S^ifcj; 19 , ^feS?fi-g2 0 0 °C~5 0 0 °Cc^;^^Xg-e3 0 0 
A tf 1? M ^ # 5 „ 



wo 2005/068058 



1 



PCT/JP2005/000001 



m m m 

[0001] ^mmi-i. ±Kmm=^i^'ri^-v-^mnmm. 7Kmmm^^±mmmiy:^y'M^m 

[0002] 7Km(7)m^:^mt\^X\-t. tK. tv^^T. ?^^/—/]^(Di^m. ^^t^m:»^:^<7)^m 

2 

2 4 

2 2 4 

. ^m-r^nmx^mifim'&x.xm^m^m^mx.^^Lt. m)^m^^<^i^^- 

4¥n\^mmx-hX). ^<y^j'^j>>m:\mmx^^fz.mmm^f^<. -^tzMmu, 
[0003] ^muPct\^xmz^m.^fix\^^h(Dt\^xn.. m^\t. m^^^ ■^;vxi—-7.r 



wo 2005/068058 



2 



PCT/JP2005/000001 



. ^<9i^^j>>mtmm. ^M(Dj^m^^^ir^(D-!!)m^xmmx\ ^i^^^-Mt. m 
[0005] 7i<.mBmj^mKm\^xitm^<D^^xh^m!±7i^m^^:^^:^^^mit7Km^^^ 

5 

[0006] ±mmM<D7Kmmmm. 7i<mmmmRW(DM^:^mi^it. 'tti'etii^n^m 



wo 2005/068058 



3 



PCT/JP2005/000001 



mmm&^mmit^^^/^^^'^^±if^fMa^. 3oo°c^±. wc-t 

[0007] ^fc. 7km. 7km^. ^v^j>>^^m^tAyHm]^±^^^w^x^^. mx.it. ^it 

7i<m^7i<mM.x^M\^f't^co^ 7Km:^^^^Mm{cm^^xi-i. 7kmm^it-<x7km 

. ^mmux. m^mm<^i^^mm^Wox\^^^tt^!i^^mxh^o 
7i<m^mmK-D\^^xit. m.ik(D7i<m^Mm-^^KmL-xit. missxh^^t. ^ 

[0008] ^mm(D s mit. ±m(Dm^mm(Dxu^mi^x^tir^^^(DXh^^ mmm^ 

^f^.-<—^iy^umtmm^xxj^T:x.ni;^/\.^(D^y^!it^x-hmmm(DMmx%^ 
^mxmi^:i7mhmM. ^^-Dmnm(Dmm*^hWcxmn(Dmm^xmm(D i as^^ 



wo 2005/068058 



4 



PCT/JP2005/000001 



[0009] ^fc. ^mm(Dh^x>t-^(D @ m-t. ±mwt^(Dmm^^fj:<. mu. mB.um(D^ 

[0011] irfj:i:>ib. ^mmit. &.rKmir^h(DX:h^o 

2 



wo 2005/068058 



5 



PCT/JP2005/000001 



4) mm7i<mmmmi^23o°csxr<Du&x-ii:M(D'^m^mMi^fcmmi^<Dm. 20 

7) ttflB^M*fc{*^^bi^^(Dm^^^}*Al. Ti. Si. P^m(DW&-=i''^ft}iiM'mL 

2 

^;(jpB^a^^f5^^^#m^i-^ff^ii7tdife(D^^xf*-^y'>i^(^Mjii]i^co?0 

9) ^Jfe<i!ti:73i^/V^^^p<^/ViXi?n7"h7iXndri?->'^U?/':^fc«2, Q-l/^- 

10) ii^V^<^^j:7ai:::^/V^:7°i$^p<^7Vv'i^a7^h9i/ndri^>'^tJ?/^/cfi2, 
-i;?:7ai:=:/V^drihp<^/Vi/:^n^h^iyndrih:x^'^tPixy=i:x^ 



wo 2005/068058 



6 



PCT/JP2005/000001 



11) tufB^M^fcfi^{[:i^^(D^&^{iAl. Ti. Si. Ag#(D^^^^fcf*M^ 

2 

14) ^i^?fe<i!tj:7ai:=^/V^:/^^^/k;yi5^n7^h^i/ndrih^^tJ?/^fcf*2, e-v'^'^ 
^$-lirfc^>'y3>'V'^^>'^230ri^>lT(^?aS-e^#(^*i&S<?)ttf!|g#:^?l^^«X@ 

i!200'C-500'CCD?aST'|^Sg>fk$-fr^X@^tT53ei^^^^^^#m^i-^7Kf^X(* 

15) mm^mi^timki\:.'m^(DW&^^\±. ai. Ti. Si. Ag^(Dm^^^/cfiMm 

2 

v'y;?7#;5^^>^5ri!^#mi:i-6M^«10|E«(D*5^XJi-^yi^A<Z)I?imil^(^?l^ 

16) tuwEtijigft:. *5j;u?t^^lB^3^x{*'^y•>A(Ds^j^j^^?l^^t-§x@^c:}3v^T 

;t!Bl^^S^fT5^^^#^^i-^M^^i5|E«(D7K*Xf*--y'>i^<^ltJi!J^(D?l^^ 

^dri^^^'^^i>v'y=3^1/v^^;0^^>^§t^^ig#:^^V^§^i:^CJ;^9. 1 ju mJ^T-^mmm 



wo 2005/068058 



7 



PCT/JP2005/000001 



(D^m^m\^tiyi^m^\^^i-i^V'^j>^mmm^^^ir^^t^^x^^o 
mm^hmmir^^tuj^x^^, 

[0013] mii^^m(Dyi<mmmm(D~m^^irmmm (a) Rxj^^mm (w -e^So 
m^mmmm. TKm^m (Dmm<Dwmmm<Dmvi^mmmxh^. 

:$:mMxi$.mir^7Kmxu^v^j>>mmmn.wMtL^x:7=r.z:^/]^^y'^^^;]^iy^ 



wo 2005/068058 



8 



PCT/JP2005/000001 



2 

ttMp^p) ^ Tio . Sio . Ai o ^(D^i>^^M^{bi^;i5iS'^$ti.^;^\ ZLfhh(D^ 

2 2 2 3 

[0015] {n^mx-tt^v^j^^nmrn) 



wo 2005/068058 



9 



PCT/JP2005/000001 



2 

o 

^fcM^?.). Tio . sio . Ai o m(DWiBM^mm^mmi-^^Mi)K ^tih(D^ 

2 2 2 3 

mmm 

[0016] !^r. 0*bv^||^i^J^^^fT. ^mm^mm^^ir^-dK ^mmi-i^tihmmm 

\^mm^n^-hcoxi-ifj:<. y^mm<D g m^m)^^ri^mm\^x<D^mm<DW:m'^ 



wo 2005/068058 



10 



PCT/JP2005/000001 



« ( 0 iLmffm m) fe-sem (s-4ooo) ) v ^xmmi^tco mm g s s 
immmii 

^Otu!|g#:^7^:7i3^;KJii;i;;^;i^y— ^^JSllJ^-ei00mmX100nim(Di^^X(cM;i^L 
fern. ;^^^{;iAtb^^cfJT*230r-e;^^Lfcm. iz-hH^i^^— S^7n>'3?)^fe 

[0019] :73i^/v^:7"^p<^/v->'i?n7^h9i>'ndfih>'0. igi!2, e-^y^^-i^y'ji^/v^^i^^ 
^/^iyi^^7^^^iy^^i^^^0. lg^T^iyy3^^i/i^^59. 8gSrh/v^>'40g(c:^^^L 

[0020] v'al:=^/^^:/^S^p<^/^^/^>'^^^^iy^dri^:xO. lg^2, 6-v':7^.-i;?^alc::^/v^dri^^ 
^/^iyi^a7^^^v'a^i^>'0. lg:S.t;?v^!J=t>'l/v?>'59. 8g^h/Vrc:/40g}c:^^L. 

i2orii*pM^b/^ds^,h/v^^^#^$i±.*t)3B#r^*i'a-HJ^?$-^tiiiB#:^f^^« 



wo 2005/068058 



11 



PCT/JP2005/000001 



[^»[I5] 

[0021] y'aic::^/V^>^^^^/Viyi>'i:i^h^v'ndrih;xO. lgi!2, 6-v'>^-v?:7;n^/V^dri^p< 
^/Vv'i^i:2v"h^v'n=ari^>-0. lg^r^v'y=i>-l/v?>'59. 8g^h/V::^:/40gi;i^j|^b. 

{cAtb^^^ff'-e— S230't:-e_hffi}c:7":7i:i^^m-a:T:7^5/bl;i^?l^Lfc(D-^. _hB 

[^ii^[|6] 

^/^i/i^^7^^^iy^^i^^^0. Ig^T^iXU^^^i/i^^sg. 8gSrh/v^:/40g}c:^^^b. 
[0023] :7^c:^/V^>^^^^/Viyi^nv^h^->n=3ei^>'lgi!v'y=3^1/v?^-59g^b/Vrn>'40g 



wo 2005/068058 



12 



PCT/JP2005/000001 



^Mcti300'C-e;^^b. lOOmmX 100mm<;0;k:#$-ej¥$l n m.(D7^mWfMB:^U 

immmsi 

^/^iyi5^a^h^iyl^dr^^:/0. lg^tJ?iyiJ=i:/i/i^:/59. 8g§rh/V:3i>'40g(cl^^L 

[0026] '7a:.=:-;V^-:^^;^'^;V-^^xi'TV'7-^n^'^>0. Ist2, 6-v':7^-v^7alc:^/V^^i^p< 
^7Vv'^^1:2^^^v'^=3ei^>'0. lg^T^v^y=t>'l/v?>'59. 8g^h7V3i:/40g{c:^^L. 

[^»!J11] 



wo 2005/068058 



13 



PCT/JP2005/000001 



[0027] :7az^;U^:/^?i^/Viy^uTh9iyti^'^>^0. Igt2, 6-v'^-v?:7cnc:^/^-^dri^^ 
^/Viy^uTh^iy^^^l^O. ls:&.Xfiy])=^l^\^i^>'59. 8s^W^^l^40sKWM\^. 

[^ife^[|12] 

[0028] z7a:.=^;v^-f^;^'f-;v^^^xi'rVy^^n^'^>'0. Igt2, 6-iy;^-i^y'ji^/v^^i^^ 
^/^iyi5^a^h^iycIdri^:/0. lgRX^iyV=il^^i^:^59. 8s^Wl-^l^40gK^Ml^. 

^comm^^^i^n^so n m(DSio <Dy^9—2o&^mK.fc&.m^MMmiitmm 

2 

[0029] [^1] 



wo 2005/068058 



14 



PCT/JP2005/000001 









^ ^ y ^ 


(.ymm 




1 jLt m 




O 


O 


MMWJ 2 


2 0 jLtm 


M m 


o 


O 




1 ju m 


0. m 


o 


O 




1 0 0 jLim 




o 


O 


HJt^J 5 


1 mm 


0- 3mm~2mm 


o 


O 


-fcfh fell 


1mm 


0. 3mm~2nim 


o 


o 


^SfefiJ 7 


1 m 


0. 1— #:Mm 


o 


o 


^Sfe^J 8 


2 0 M m 




o 


o 


MMM 9 


1 ju m 


0- 1 Li JTQ 


o 




MM^i 1 

0 


2 0 A m 




o 


o 


mmm i 
1 


1 mm 


0. 3nini'^2mm 


o 


o 


mmm i 

2 


1 mm 


0. 3nmi~2mm 


o 


o 



[0031] LM2] 





mm) 




m) 






1 


6 0 #^ 




0 . 6 


I 


5 2 

0 


OVE 

R 


OVE 

R 


@ 




1 . 5 


n 


2 0 


5 5 


2 5 0 


o 




1 . 5 


m 


(5) 


(1 5) 


7 5 


A 


;^ 7^ V U- J:^ 


0 . 1 




(2) 


(5) 


(5) 


X 



wo 2005/068058 



15 



PCT/JP2005/000001 



mm^m<7)mS. 20ppmi^±/^m-hlSii;t (over) : 2000ppmJ!^±/J^;^ 

[0032] ^mm^m\^^xnhtifc7^mmmm^mi(DiK^ir7i^mmMm^m\^\ mK^m. 
^^^'^w;^f;^. -m^mm^m:^:^. iim^tmm-^m:ff:^. m^n^^mi^mx. 

[0033] [^3] 



wo 2005/068058 



16 



PCT/JP2005/000001 











121 1 


1 6 -^(O^M.^:^ 












(^{i : p p m) 






1 ^ 

{41 : mm) 








10 

%. 


60 




y -f ?V 


0 . 6 


I 


mm 


<10 


<10 


<10 


X 


A 


0 . 1 


— 


mm 


<10 


<10 


<10 


X 


;^ X > u 
































If ?v 


0. 6 


I 




<10 


<10 


<10 


X 


A 


0 . 1 


— 




<10 


<10 


<10 


X 


^ 7^ >- W 
































if >- :7° /V 


0 . 6 


I 




<5 


<5 


<5 


X 


A 


0. 1 


— 


m 


<5 






X 


;^ 1/ 






- ^ -fb 
















m 










-y- >- 7° /V 


0 . 6 


I 


-m{\:.m. 


<10 


<10 


<10 


X 


A 


0 . 1 






<10 


<10 


<10 


X 


X 7^ 






- ^ ^ 


























1f V IT" /I- 


0 . 6 


I 




<10 


<10 


<10 


X 


A 


0 . 1 






<10 


<10 


<10 


X 


-X 7^ V 

































* —m\Jkm^->'-^—(r^^mkvm^ • 5ppm^_h 

* ^m.wiMm^-^'-^—cr^^w^vm.m. ■. ioppmj^_h 

* ^.■^t|-(D^^1tmmS:10ppmi^A_h 
[^»[|15] 

[0034] iii4-c^bfc^®^ffl V ^x^mAz.im'^'^m(oimm^(D^m:m%\j-z.. 

2 

(28) (32)^Ar(39)(D-^>^^mMl.t^:V^^t^mmi-^o tK* (2) 2% 

2 2 



wo 2005/068058 



17 



PCT/JP2005/000001 



/V (i^TBG) ^MM-lr^o ^(Dm7^m^^m\^fS:\ ^@-e«V ^. ^OD^f^ (2) 2 
, H2(2)f£{t^5^ BGW^/Vj;t9iiiJPL-CV>^l/^7V, *5J;U?;^<*^S;^t±^$nTV^^^ 



wo 2005/068058 



18 



PCT/JP2005/000001 



[3] tufE^M^lTcf* ^^ki^^O^^^f* . Al. Ti. Si. K^(Db%(0^>f^<}i^\ ^-^fht^ 

2 

r-500'C<DaS-e^S!>fb-t-§ri!^#mi!-t-§M^^i*^^3*-e<Dv>-rtt;?)^i^ 

y'Jl^/V^:/^5^■7<^/^^/^?•l:l■7^h9>'^dri^:^Xf^2, 6— >:^->^:7Jl^7^^dri^7<^7^ 

(^m^T-^-a-W^-^/cm. 230°CJMT(^tM-e'ft#(^*iS(^t1l.lE#:^?f^fifei-5X 

@^2oo'c-5oo°c<D?M-e^?J!<li$«x@^^i-§r^#^^i-^;^cmxf*^ 

[7] ttifE^MX«^^t:i^5^(D^^^^«. Al. Ti. Si. AgCO/i^/^< t^>V NTtb^^^^-^tP 

2 



wo 2005/068058 



19 



PCT/JP2005/000001 



itm^mm(Dm.m^^^mvxm^^t^'^mtir:6mMm9mm<D7i<.mxi-i^v 

2 

^49—RT^mmm^^^]):hm^^hm^^t^wmti-:5mMmiomm<^7i^mxi^ 

ox:—5oo°c(Dumxmm^t^^^^t^w^t'r^mMmioxmu^mm(D7i<. 
mx\^^v^j^(D^m^o 

xu^v^j>^mrmmm^^tir^umi^TxM^Mm^m^i.xf^^:z.t^w0.t 
'r^mMmioKmm<7)7icmxi^^v^j>>mfmmo 



wo 2005/068058 



20 



PCT/JP2005/000001 



[15] mm^mxi^mi[:.m^<DWiM^l^. Al. Ti. Si. Ag(D^ib<D{i^fj:<th\^ ^-ffv^^^ 

2 



1/2 

WO 2005/068058 PCT/JP2005/000001 



[01] 




[1112] 




2/2 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 05/000001 



CLASSIFICATION OF SUBJECT MATTER 
Int.Cl"^ B01D71/70, B01D53/22, 



B01J20/26, B01J20/28, C01B3/00 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimmn documentation searched (classification system followed by classification symbols) 

Int.Cl"^ B01D61/00-71/82, B01D53/22, B01J20/2 0-20/34 , C01B3/ 00 - 6/34 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Kc±io 1926-1996 Ibroku Jitsuyo Shinan Koho 1994-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Jitsuyo Shinan Tbroku Koho 1996-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPIL 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

pTa JP 2004-182959 A (Kabushiki Kaisha SFC) , 1-16 

02 July, 2004 (02.07.04), 
Full text; Figs. 1 to 5 
Sc. KR 2004057881 A 

A JP 2001-198431 A (Toray Industries, Inc.), 1-16 

24 July, 2001 (24.07.01), 
Full text; Figs. 1 to 7 
{Family: none) 

A JP 57-030528 A (Toyota Central Research And 1-16 

Development Laboratories, Inc. ) , 
18 February, 1982 (18.02.82), 
Full text; drawings 
(Family: none) 



I I Further documents are listed in the continuation of Box C. I I See patent family annex. 

* Special categories of cited documents: 

A " document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P ' document published prior to the international filing date but later than the 
priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X " document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

" Y" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
01 February, 2005 (01.02.05) 


Date of mailing of the international search report 

15 February, 2005 (15.02.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



HB8tmS#^ PCT/J P 2 0 0 5/0 0 0 0 0 1 



A. ?tm(om-r^j^m(D^Am. mwMw^m d po ) 

Int. CI' B01D71/70, B01D5 3/2 2, B01J 20/2 6, B01J 20/2 8, 
C O 1 B 3/0 0 



B. p3^^fTofc:^>a? 

m^^n^-kMc4-^m9im mmt^^m d pc) ) 

Int. CI' B 0 1 D6 1/0 0- 7 1/8 2, B01D5 3/2 2. B 0 1 J 2 0/2 0 - 2 0/3 4 , 
C O 1 B 3/0 0- 6/3 4 



B;*:Sllfflff^<ii# 1926-1996 

B^m-^mMmisrm^^m 1971-2005 

0 *Hlgiilt*fflrr^^« 1994-2005 

B^^mmm^m^^'^m 1996-2005 



WP I L 



C. 



p. A 



JP 2004 — 182959 A iW^^t±=^y^ ' • ) 
2004. 07. 02, ® 1 — HI 5 & KR 20040 

5 7 8 8 1 A 

JP 2001-198431 AC^ UW^^^±) 2 0 0 1. 0 
7. 2 4. ±X, IEI1-I1I7 iZ7r^V—fj:\-^) 

JP 57-030528 A (.W^^^tMim^^m^'Br) 19 8 

2. 0 2. 18, ±x, mm ^'cCD 



1-16 



1-16 



1-16 



roj ami^x^mTjk^ mm. m^^icmRir^xm 



rxj ^t(cfflig(ofo55cii^T-fcoT, ^f^xm(o^xmm 
r&j IB]— y^T' :yh-yrs.v ~Xt^ 



01. 02. 2005 



15. 2. 2005 



mm^mm<D^WRxj^^x!^ 

B:^m<^Wf-ff ( I S A/J P) 
100-8915 



4D 



8 9 2 5 



03-3581-1101 rti^ 3 4 2 1 



:^PCT/ I SA/2 1 0 (m2'<— v') (2 0 0 4^1^) 



